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Articles
Suicidality and gambling among young adults in 
Great Britain: results from a cross-sectional online survey
Heather Wardle, Sally McManus
Summary
Background Suicide rates in young people have increased in England and Wales since 2010. There are a range of 
possible explanations for this increase, and problem gambling has been suggested as a potential risk factor. We aimed 
to examine the association between suicidality (suicidal thoughts and suicide attempts) and problem gambling 
specifically for young adults in Great Britain, where gambling has become more widely available and normalised in 
the past two decades.
Methods We analysed data from the Emerging Adults Gambling Survey: a cross-sectional, online, non-probability 
sample survey of young adults aged 16–24 years living in Great Britain, who were selected from a YouGov online 
panel. Participants were eligible if they had not taken part in any other YouGov survey on gambling in the past year. 
We examined associations between problem gambling (defined as a score of 8 or higher on the Problem Gambling 
Severity Index [PGSI]) and suicidal thoughts and suicide attempts in the year before survey completion in a series of 
regression models, with and without adjustment for sociodemographic factors, alcohol use, video gaming, anxiety, 
loneliness, and impulsivity.
Findings 3549 eligible participants completed the survey between June 25 and Aug 16, 2019. 24 (37·0% [95% CI 
25·6–50·2]) of 62 men who had attempted suicide in the past year had survey scores that were indicative of problem 
gambling, compared with 38 (3·6% [2·6–5·0]) of 1077 men who had not attempted suicide or had suicidal thoughts in 
the past year. 13 (14·5% [8·5–23·6]) of 85 women who had attempted suicide in the past year had survey scores that 
were indicative of problem gambling, compared with 25 (2·0% [1·4–3·0]) of 1184 women who had not attempted 
suicide or had suicidal thoughts in the past year. The adjusted odds ratio for attempted suicide was 9·0 (4·1–19·7) in 
men with scores that indicated problem gambling and 4·9 (2·0–12·0) in women with scores that indicated problem 
gambling, compared with participants of the same gender with PGSI scores of 0.
Interpretation Problem gambling appears to be associated with suicide attempts in both young men and young 
women. This association persisted after adjusting for anxiety, impulsivity, life satisfaction, and other factors, which 
suggests that other mechanisms, such as the severity and multiplicity of harms experienced, or gambling to cope with 
life stressors, might underpin this relationship. Young people with problem-gambling behaviours should be 
considered at risk for suicidality.
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Introduction
Suicide is one of the leading causes of death among 
young people worldwide.1 In Great Britain, as elsewhere, 
increased rates of suicide and self-harm in young people 
have led to increased concern among the public, policy 
makers, and clini cians.2–5 Although many antecedents 
to suicide in young people are known,6 uncertainty 
remains about what factors are driving the temporal 
change in suicide rates. Some established risk factors 
are stable (eg, neglect and abuse) or decreasing in 
prevalence (eg, alcohol and drug misuse). Expla nations 
postulated for the increase in suicide rates include the 
role of social media, online bullying, exam and lifestyle 
stress, and increasing insecurity among young people.6 
However, other factors are probably also involved, 
and might be further compounded by the COVID-19 
pandemic.7
Associations between problem gambling and suicidality 
among adults have been documented, showing that those 
with problem-gambling behaviours (both in treatment and 
community settings) are more likely to attempt suicide 
or have suicidal thoughts.8 However, few studies have 
examined this association specifically among young 
adults, and these were done before the advent of online 
gambling and the normalisation of gambling that has 
occurred in many jurisdictions.9–13 To our knowledge, two 
studies have examined the relationship between gambling 
and suicide among young adults using data collected since 
2010. Both studies used non-probability samples and 
neither study disaggregated results by sex. One study had a 
sample of 143 people in the USA; the other was a study of 
450 students in South Korea.14,15
The evidence gap for young adults is surprising, given 
the extent to which young people’s engagement in other 
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health-harming behaviours has changed over the past 
20 years. In England, for example, the prevalence of non-
suicidal self-harm has tripled since the year 2000 among 
those aged 16–24 years, while the proportion of young 
adults drinking alcohol above weekly limits decreased 
from 43% in 2005 to 28% in 2015,16,17 and since 2005 the 
proportion who smoke cigarettes18 or use recreational 
drugs19 has also decreased. Although overall gambling 
participation among 16–24 year-olds has reduced (largely 
due to the declining popularity of the UK National 
Lottery), participation in specific forms of gambling, like 
online betting, has increased.20 Online gambling is the 
largest growth sector in Great Britain and now accounts 
for more than one third of the total gambling market.21 
Among young men, the increase in online gambling 
is notable, with rates of online betting increasing 
from 12% of men aged 16–24 years living in England and 
Scotland in 2012, to 17% in 2018.20,22 Online betting and 
gambling have one of the highest levels of association 
with problem gambling, and in some jurisdictions are 
regulated more tightly because of their greater association 
with harm.23 Considering the shifts in risk-taking be-
haviours among young adults, there is an urgent need to 
examine recent data on gambling and suicidality.
Furthermore, studies have rarely examined the 
relation ship between suicidality and gambling behaviour 
separately for young men and young women. Given the 
highly gender-specific nature of gambling engagement 
and experience of gambling problems, as well as different 
prevalence of suicidality among young men and young 
women, disaggregation by sex is important. One study 
which examined this relationship found that the asso-
ciation between suicidality and problem gambling only 
persisted for women when other factors like substance 
misuse, anxiety, and depression were taken into account.9 
However, the study used data that were collected over 
13 years ago and the prevalence and context of both 
gambling and suicidality in young people have now 
changed. Neither of the more recent studies had samples 
large enough for separate analyses of young men and 
young women.14,15
We aimed to examine the association between current 
suicidality and problem gambling among men and 
women aged 16–24 years in Great Britain, and the effect 
of adjusting for factors such as engagement in social 
media, video gaming, alcohol use, anxiety, and common 
personality traits like impulsivity.
Methods
Data source and participants
We analysed data from the Emerging Adults Gambling 
Survey: a cross-sectional, online, non-probability sample 
survey for young adults. Participants were drawn from 
YouGov’s online panel of more than one million people 
living in Great Britain.24,25 This panel has up-to-date 
information on the profile of each member, allowing 
subsets of panel members to be invited to participate 
according to certain characteristics. For this study, 
participants were eligible if they were aged 16–24 years, 
lived in Great Britain, and had not taken part in any other 
YouGov study on gambling in the past year. Invitations to 
participate were sent by e-mail from YouGov to a random 
selection of their panel members, stratified by region. 
This invitation asked members to take part in a survey, 
without advertising its content, and asked participants to 
click through to the bespoke study. The first page of the 
Research in context
Evidence before this study
We searched titles and abstracts in PubMed on Jan 17, 2020, 
using the following search terms: (“suicid*” AND “gambling” 
OR “betting”) AND (“young people” OR “young adults” OR 
“emerging adults” OR “students” OR “adolescen*”), to identify 
articles published in English with no date restrictions. Available 
evidence on suicidality in young adults who gamble is scarce 
and mostly is from studies of high school, college, or university 
students, or self-selected samples. Previous analyses have been 
mainly bivariate in nature, showing an association between 
problem gambling and lifetime suicidality. Few studies have 
focused on suicidal behaviour in the past year or examined 
how this relationship might be affected by other factors. Even 
fewer studies have looked at the relationship separately for 
men and women, which is a notable gap in research given the 
gendered patterns of gambling and suicidality. Existing 
research is based on data which are now more than 10 years 
old, which were collected before the global increase in 
availability of gambling, and before the increase in suicidality 
in young people which has been reported in many countries.
Added value of this study
This study provides, to our knowledge, the first evidence of an 
association between problem gambling and suicide attempts 
in a large sample of young adults in Great Britain. Our findings 
show that the association is pronounced, evident in both 
genders, and remains after adjustment for other factors.
Implications of all the available evidence
The increased accessibility of gambling and increase in problem 
gambling might be a factor in the increased prevalence of 
suicidality in young adults in Great Britain and other countries. 
Early, easy, and persistent access to online gambling might have 
serious long-term public health implications. Young adults with 
problematic gambling behaviours should be recognised as being at 
risk for suicidality by clinicians, education professionals, and social 
services, as well as by the financial sector and those providing 
frontline welfare and debt advice. Although the availability of 
specialised treatment must expand to meet the existing need, 
national regulatory interventions and primary legislation 
should be considered by authorities to prevent harms.
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bespoke survey described the aims and objectives of the 
survey and obtained informed consent. 3588 (93·0%) of 
3856 people who accessed this page went on to complete 
the survey. Further waves of data collection from 
the same participants were planned for August and 
September, 2020 (data not yet available), and August, 2021, 
to examine individual trajectories over time; sample size 
calculations were done on the basis of being sufficient to 
estimate change in gambling prevalence between waves. 
Assuming a correlation between waves of 0·5, the study 
was able to detect changes in problem gambling 
behaviours of plus or minus 0·3 percentage points (at 
80% power).
The survey included items on gambling, video 
gaming, social media, and health-related behaviours; it 
was developed by the lead author (HW) and reviewed 
by an expert panel. An online pilot survey collected 
data from 62 participants in May, 2019. Pilot survey 
responses were reviewed by the lead author and 
members of the YouGov team, and changes were 
agreed. The responses from the first 250 participants 
for the main data collection were further reviewed for 
consistency, routing accuracy, and to establish timing 
thresholds for seriousness checks. Participants who 
completed the survey in less than 1 SD of the mean 
completion time were excluded from our analyses; 
39 participants were excluded for this reason.
The study protocol was registered,26 and ethical 
approval for the study was granted by the London School 
of Hygiene & Tropical Medicine’s Ethics Review Panel 
(reference 16023).
Procedures
Survey questions about suicidality were adapted from the 
Adult Psychiatric Morbidity Survey,27 and asked “In the 
last 12 months, have you ever thought of taking your life, 
even if you would not actually do it?” and “In the last 
12 months, have you ever made an attempt to take your 
life, by taking an overdose of tablets or in some other 
way?”. Consistent with the approach adopted elsewhere,28 
three variables were derived. One variable coded 
participants by whether they had experienced suicidal 
thoughts in the past year (yes or no); one coded whether 
they had made a suicide attempt in the past year (yes or no); 
and one combined variable with the following categories: 
those who had not thought about suicide or attempted 
suicide, those who had thought about suicide but not 
attempted it, and those who had attempted suicide.
Participants were asked to report whether they had ever 
gambled, and if so, how often they gambled, on a range 
of 17 different gambling activities that are legally available 
in Great Britain. Problem gambling was measured using 
the Problem Gambling Severity Index (PGSI): a validated 
tool for the identification of gambling problems.29 This 
was used for anyone who had gambled in the past year 
and produces estimates of current gambling problems. 
The PGSI score ranges from 0–27; a score of 0 indicates 
non-problem gambling or non-gambling; 1–2 indicates 
low-risk gambling; 3–7 indicates moderate-risk gambling; 
and a score of 8 or higher indicates problem gambling.
Impulsivity was measured using a shortened form of 
the Eysenck Impulsivity Inventory which is validated for 
use among adolescents aged 14–18 years.30,31 Participants 
were asked to respond on a five-point scale to indicate 
how true seven different statements about impulsivity 
were for them. Impulsivity scores were computed as the 
average of the seven questions (mean 2·28 [SD 0·87]), 
which were similar to other published results among 
young people.32 Personal wellbeing was measured using 
the harmonised Office for National Statistics (ONS) 
four-item measure of personal wellbeing.33 This measure 
asks participants to rate on a scale of 0–10: their 
current levels of life satisfaction; whether they do things 
that they feel are worthwhile; how happy they felt 
yesterday, and how anxious they felt yesterday. Risky 
alcohol consumption (ie, of high risk to health) was 
identified using the modified Single Alcohol Screening 
Questionnaire.34 This questionnaire consists of one item 
from the Alcohol Use Disorders Identification Test about 
frequency of consuming 8 or more units of alcohol for 
men or 6 or more units of alcohol for women in a single 
event in the past year. A score of 3 or more identifies 
higher-risk drinkers. Perceived loneliness was assessed 
by one item from the Social Functioning Questionnaire.35 
Participants were asked to assess with a four-category 
response (very much, sometimes, not often, or never) the 
extent to which they had felt “lonely and isolated from 
other people” in the past 2 weeks.
Participants were also asked how often they had played 
video games in the past year, coded into those who played 
video games at least once per week, or less than once per 
week week (including never). Participants were asked how 
much time they spent on social media on an average day, 
response options ranged from less than 0·5 h to 7 h or 
more per day, and were grouped into five categories 
ranging from less than 1 h to 5 h or more. Ethnicity was 
self-reported using the harmonised ONS ethnicity 
question. Because of low base sizes, responses were 
grouped into white or white British, Asian or Asian British, 
Black or Black British, and Mixed or Other. Age was 
captured by single year of age. Local-area level of 
deprivation was measured using English, Scottish, and 
Welsh indices of multiple deprivation scores matched at 
the output area and quintiled for analysis. Respondents 
were asked to report the level of academic attainment of 
both of their parents. This response was grouped by 
whether at least one parent had a degree or higher level of 
education, or whether both parent’s qualifications were 
lower than degree level.
Statistical analysis
All analyses were performed separately for each 
gender. Unadjusted associations between suicidality and 
gambling, video gaming, social media, demographics, 
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socioeconomics, and personality and health-related 
factors were examined. Unadjusted odds ratios (ORs) 
were also calculated for suicidal thoughts, stratified by 
PGSI score.
Multivariable binary logistic regression analyses were 
run with suicide attempts as the dependent variable and 
PGSI score as the independent variable. Covariates 
were selected because of established or pre-hypothesised 
associations with both suicidality and gambling.8,36,37 To 
investigate whether other behaviours or traits explained 
the association between problem gambling and suicidality, 
groups of variables were added sequentially. Because 
suicide attempts are relatively rare events, models were 
cons tructed limiting the number of explanatory variables 
entered. Model one added ethnicity and local-area level 
of deprivation; model two added behavioural factors 
(ie, alcohol use, social media, and video gaming), model 
three added impulsivity, model four added perceived 
loneliness, and the fully adjusted model added personal 
wellbeing. Because the four personal wellbeing items 
were highly correlated, only life satisfaction and anxiety 
were included in the final model. However, entering all 
four items in different combinations did not substantially 
alter the results. With the exception of age, impulsivity 
scores, and personal wellbeing, all variables included in 
the models were categorical data. Missing data were 
minimal and participants with missing data were 
therefore excluded, except for data on ethnicity (missing 
for 159 participants), area deprivation (462 participants), 
and parental quali fications (207 participants), which were 
coded as dummy categories.
Diagnostic checks on multicollinearity were done by 
calculating the variance inflation factors of all 
independent variables; all variables had variance inflation 
factor values of less than 2, indicating that they were not 
too closely correlated.38 No adjustment was made for 
multiplicity. All bivariate analyses were done using the 
complex survey function in SPSS (version 20.0). These 
complex survey modules use an adjusted Wald F test as 
the default test of significance.39 This test assesses the 
extent to which the independent variable (eg, suicide 
attempts) varies by the dependent variables (eg, age or 
PGSI score), and is the test on which all p values are 
based. All multivariate analyses were done using the 
complex survey function in Stata 15 to adjust for weighted 
stratified survey design. All estimates were weighted to 
match the age, gender, and regional profile of 16–24 year-
olds living in Great Britain. True (unweighted) base 
estimates and sample sizes are presented.
Role of the funding source
The funder of the study had no role in the study design, 
data collection, data analysis, data interpretation, or 
writing of the report. The corresponding author had 
full access to all the data in the study and had 
final responsibility for the decision to submit for 
publication.
Results
Data were collected from 3549 participants between 
June 25 and Aug 16, 2019. 85 (4·3% [95% CI 3·4–5·2]) of 
1922 women and 62 (3·8% [3·0–4·9]) of 1627 men reported 
attempting suicide in the past year. 735 women (38·4% 
[36·1–40·8]) and 546 men (34·1% [31·7–36·5]) reported 
thinking about suicide in the past year. 730 men 
(45·5% [43·0–48·1]) had gambled in the past year, as had 
766 women (39·4% [37·1–41·7]). The most common forms 
of gambling were purchasing scratch-cards (365 women 
[19·3%, 95% CI 17·5–21·3] and 297 men [18·8%, 
16·9–20·9]), followed by playing lotteries (354 women 
[17·7%, 16·0–19·5] and 275 men [17·4%, 15·6–19·4]). 
Among men, online betting on sports events was the next 
most prevalent form of gambling (260 men [16·2%, 
14·5–18·3]), whereas among women, playing bingo was 
the next most common form (142 women [7·0%, 5·9–8·3]), 
although 122 women (6·0%, 5·0–7·2) also engaged in 
online betting. In terms of PGSI scores, 80 men (4·9% 
[95% CI 3·9–6·1]) and 51 women (2·6% [1·9–3·4]) had 
scores that indicated problem gambling (table 1).
Problem gambling (PGSI score of 8 or higher) was more 
common in men who had attempted suicide in the past 
year than in men who had not attempted suicide or had 
suicidal thoughts (24 [37·0%, 95% CI 25·6–50·2] of 
62 men vs 38 [3·6%, 2·6–5·0] of 1077 men). Similarly, 
problem gambling was more common in women who had 
attempted suicide in the past year than in women who 
had not attempted suicide or had suicidal thoughts 
(13 [14·5%, 8·5–23·6] of 85 women vs 25 [2·0%, 1·4–3·0] 
of 1184 women). The proportion of participants with scores 
indicating problem gambling were similar among those 
who had thought about suicide but had not made any 
suicide attempts in the past year, to those who had neither 
had suicidal thoughts nor made a suicide attempt in the 
past year (table 1).
Unadjusted regressions indicated that, for men, 
problem gambling was not associated with suicidal 
thoughts in the past year, and this relationship was at the 
margins of significance for women (p=0·041). However, 
problem gambling was strongly associated with suicide 
attempts for both men and women. The unadjusted OR 
for attempted suicide for those who had PGSI scores of 
8 or higher indicating problem gambling compared with 
those who had PGSI scores of 0–7 indicating non-problem 
gambling was 15·1 (95% CI 8·2–27·9) in men 
and 8·0 (4·0–16·0) in women (table 2). For both women 
and men, impulsivity, perceived loneliness, low life 
satisfaction, and anxiety were all associated with suicide 
attempts. Mixed race or Other ethnicity and video gaming 
were also associated with suicide attempts in women 
(table 3).
For both men and women, problem gambling 
remained strongly associated with suicide attempts in 
the fully adjusted models. The adjusted OR for attempted 
suicide for those who had PGSI scores of 8 or higher 
indicating problem gambling compared with those who 
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had scores indicating non-problem gambling (PGSI 
score 0–7) was 9·0 (95% CI 4·1–19·7) in men 
and 4·9 (2·0–12·0) in women (table 4). The final adjusted 
models also showed that impulsivity and perceived 
loneliness were associated with suicide attempts in 
the past year for both men and women, with higher 
adjusted ORs among those reporting “very much” 
loneliness or higher impulsivity scores. Among men, the 
adjusted OR for suicide attempts increased as self-
reported anxiety increased. Among women, the adjusted 
OR for attempted suicide was higher in those who were 
Mixed race or Other ethnicity (table 4).
Discussion
To our knowledge, this is the largest study of gambling 
behaviours and suicidality among young adults aged 
16–24 years that has been reported in the past decade. 
Our results show the substantial association between 
problem gambling and suicide attempts, with the pre-
valence of suicide attempts increasing sharply with 
problem gambling. This association was identified in 
both young men and young women and represents the 
most recent evidence on the relationship between 
gambling and suicide since the advent and normalisation 
of online gambling.
Gambling, substance misuse, and suicide attempts 
are all forms of risky behaviour. All have undergone 
temporal shifts in prevalence among young people. In 
young adults in England, alcohol use has fallen, suicide 
attempts have increased, and the nature of gambling has 
shifted both in terms of location (increasingly online) 
and accessibility (available 24 h a day).2,16,17 It has been 
postulated that broader online behaviours might underlie 
increased suicidality among young people. Given that 
gambling is increasingly an online activity, one might 
assume that broader engagement in online activities 
could attenuate or explain the association between 
problem gambling and suicidality. However, our results 
suggest that this assumption is not correct, as adjusting 
for online video gaming did little to attenuate the 
association between gambling and suicide attempts.
For other risky behaviours, it has been suggested that 
a common aetiology underlies these associations 
with suicidality, such as certain personality traits 
like impulsivity. Using longitudinal data, Mars and 
colleagues40 found that those with problem alcohol or 
drug use were more likely to progress from suicidal 
thoughts to suicide attempts. Although our study is 
cross-sectional, we found a strong association between 
problem gambling and suicide attempts only. However, 
it remains to be seen if those experiencing suicidal 
thoughts who are problem gamblers are more likely to 
progress to suicide attempts. Future waves of this study 
could assess this.
The factor with the greatest attenuation of the 
association was impulsivity scores; adding impulsivity 
Neither suicidal thoughts nor 
attempted suicide
Suicidal thoughts only Attempted suicide Total
Men
Non-problem gambling (PGSI score 0) 861 (79·9% [77·3–82·3]) 387 (79·1% [75·0–82·6]) 33 (54·6% [41·6–67·0]) 1281 (78·7% [76·5–80·7])
Low-risk gambling (PGSI score 1–2) 124 (11·8% [9·9–14·0]) 56 (12·1% [9·3–15·6]) 3* (4·8% [1·6–13·6]) 183 (11·6% [10·1–13·4])
Moderate-risk gambling (PGSI score 3–7) 54 (4·7% [3·5–6·2]) 27 (5·3% [3·6–7·7]) 2* (3·7% [1·0–13·0]) 83 (4·8% [3·9–6·0])
Problem gambling (PGSI score ≥8) 38 (3·6% [2·6–5·0]) 18 (3·5% [2·2-5·6]) 24 (37·0% [25·6–50·2]) 80 (4·9% [3·9–6·1])
Women
Non-problem gambling (PGSI score 0) 1041 (87·3% [85·1–89·3]) 557 (85·8% [82·8–88·4]) 64 (76·7% [66·4–84·5]) 1662 (86·4% [84·6–87·9])
Low-risk gambling (PGSI score 1–2) 91 (8·2% [6·6–10·1]) 74 (10·9% [8·6–13·6]) 4* (4·4% [1·7–11·1]) 169 (8·9% [7·6–10·4])
Moderate-risk gambling (PGSI score 3–7) 27 (2·5% [1·7–3·7]) 9 (1·3% [0·7–2·4]) 4* (4·5% [1·7–11·2]) 40 (2·2% [1·6–3·0])
Problem gambling (PGSI score ≥8) 25 (2·0% [1·4–3·0]) 13 (2·1% [1·2–3·6]) 13 (14·5% [8·5–23·6]) 51 (2·6% [1·9–3·4])
Data are n (column % [95% CI]). All percentage estimates have survey weights applied, while n represent the absolute unweighted number. Suicidality refers to suicidal thoughts and suicide attempts in the 
year before survey completion. *Recommend using caution due to small cell sizes. PGSI=Problem Gambling Severity Index.
Table 1: Suicidality and gambling status, by gender
Suicidal thoughts only Attempted suicide
Men Women Men Women
Non-problem gambling (PGSI score 0) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Low-risk gambling (PGSI score 1–2) 1·1 (0·7–1·5) 1·4 (1·0–2·0) 0·6 (0·2–2·0) 0·5 (0·2–1·5)
Moderate-risk gambling (PGSI score 3–7) 1·1 (0·7–1·9) 0·5 (0·2–1·0) 1·1 (0·2 –4·8) 2·5 (0·8–7·3)
Problem gambling (PGSI score ≥8) 0·6 (0·4–1·1) 0·7 (0·4–1·4) 15·1 (8·2–27·9) 8·0 (4·0–16·0)
p value 0·41 0·041 <0·0001 <0·0001
Data are OR (95% CI), or p values. Suicidality refers to suicidal thoughts and suicide attempts in the year before survey completion. PGSI=Problem Gambling Severity Index.
Table 2: Unadjusted odds ratios (ORs) for suicidality by gambling status
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Men Women
n (%) OR (95% CI) n (%) OR (95% CI)
Age
Mean, years (SD) 19·9 (2·3) 1·0 (0·9–1·1) 20·6 (2·4) 1·0 (0·9–1·1)
p value ·· 0·77 ·· 0·54
Ethnicity
White 1307 (80·3%) 1 (ref) 1605 (83·5%) 1 (ref)
Mixed or Other 81 (5·0%) 3·0 (1·3–6·9) 81 (4·2%) 3·9 (1·9–8·3)
Asian or Black 165 (10·1%) 1·4 (0·6–3·3) 151 (7·9%) 0·7 (0·2–2·1)
Missing 74 (4·6%) 2·1 (0·8–5·6) 85 (4·4%) 0·7 (0·2–2·4)
p value ·· 0·071 ·· 0·0028
Employment status
Employed, in education, or in training 1401 (86·1%) 1 (ref) 1706 (88·9%) 1 (ref)
Not in employment, education, or training 226 (13·9%) 1·0 (0·5–2·2) 215 (11·1%) 1·3 (0·7–2·5)
p value ·· 0·95 ·· 0·41
Local-area level of deprivation
Not in most deprived quintile 1039 (63·9%) 1 (ref) 1431 (74·5%) 1 (ref)
Most deprived quintile 245 (15·1%) 2·7 (1·4–4·9) 379 (19·4%) 1·3 (0·8–2·2)
Missing 343 (21·1%) 12·8 (0·6–2·6) 119 (6·2%) 0·3 (0·1–1·6)
p value ·· <0·0068 ·· 0·19
Parents’ qualifications
Degree-level or higher 935 (57·5%) 1 (ref) 109 (56·9%) 1 (ref)
Lower than degree-level or none 588 (56·1%) 1·1 (0·6–1·8) 727 (37·8%) 1·8 (1·1–2·9)
Missing 104 (6·4%) 0·5 (0·1–2·2) 103 (5·3%) 1·4 (0·5–3·7)
p value ·· 0·61 ·· 0·056
Alcohol use
Non-drinker 489 (30·1%) 1 (ref) 466 (24·2%) 1 (ref)
M-SASQ score 0–2 908 (55·8%) 0·9 (0·5–1·7) 1201 (62·4%) 0·9 (0·5–1·7)
M-SASQ score ≥3 230 (14·1%) 1·7 (0·8–3·7) 255 (13·2%) 1·7 (0·9–3·4)
p value ·· 0·16 ·· <0·12
Impulsivity
Mean impulsivity score (SD) 2·3 (0·9) 2·4 (1·9–3·2) 2·2 (0·9) 2·5 (1·9–3·2)
p value ·· 0·0001 ·· <0·0001
Social media use
<1 h per day 261 (16·0%) 1 (ref) 220 (11·5%) 1 (ref)
1 to <2 h per day 352 (21·6%) 0·5 (0·2–1·2) 326 (17·0%) 0·8 (0·3–2·1)
2 to <3 h per day 324 (19·9%) 0·4 (0·2–1·0) 402 (20·9%) 0·7 (0·3–1·7)
3 to < 5 h per day 283 (17·4%) 0·9 (0·4–2·0) 429 (22·3%) 1·6 (0·7–3·7)
≥5 h per day 407 (25·0%) 0·7 (0·4–1·6) 545 (28·4%) 1·0 (0·4–2·3)
p value ·· 0·32 ·· 0·14
Frequency of video-game play
Less than weekly or none 552 (33·9%) 1 (ref) 1265 (65·8%) 1 (ref)
Weekly or more 1075 (66·1%) 0·9 (0·5–1·6) 657 (34·1%) 2·1 (1·3–3·3)
p value ·· 0·77 ·· 0·0006
Perceived loneliness
Not at all 302 (18·6%) 1 (ref) 263 (13·7%) 1 (ref)
Not often 500 (30·7%) 4·5 (0·6–36·4) 515 (26·8%) 1·1 (0·3–4·9)
Sometimes 628 (38·6%) 13·6 (1·8–100·5) 889 (46·3%) 2·5 (0·6–9·6)
Very much 197 (11·2%) 34·0 (4·5–255·3) 255 (13·3%) 12·8 (3·3–49·5)
p value ·· <0·0001 ·· <0·0001
(Table 3 continues on next page)
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Men Women
n (%) OR (95% CI) n (%) OR (95% CI)
(Continued from previous page)
Life satisfaction
Mean life satisfaction score (SD) 7·7 (2·1) 0·8 (0·7–0·9) 7·7 (1·9) 0·8 (0·7–0·9)
p value ·· 0·0070 ·· <0·0001
Anxiety
Mean anxiety score (SD) 5·3 (2·8) 1·4 (1·3–1·5) 6·0 (2·7) 1·3 (1·1–1·4)
p value ·· <0·0001 ·· <0·0001
M-SASQ=modified single alcohol screening questionnaire.
Table 3: Unadjusted odds ratios (ORs) for attempted suicide in the past year
Model one Model two Model three Model four Model five
Men
Gambling status
Non-problem gambling (PGSI score 0) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Low-risk gambling (PGSI score 1–2) 0·6 (0·2–2·0) 0·5 (0·2–1·9) 0·5 (0·2–1·8) 0·5 (0·1–1·9) 0·5 (0·2–1·8)
Moderate-risk gambling (PGSI score 3–7) 1·1 (0·3–5·0) 1·0 (0·2–4·9) 0·9 (0·2–4·3) 0·9 (0·2–4·1) 0·8 (0·2–3·9)
Problem gambling (PGSI score ≥8) 12·9 (6·8–24·4) 12·9 (6·8–24·7) 7·9 (4·0–14·8) 8·9 (4·5–17·7) 9·0 (4·1–19·7)
p value <0·0001 <0·0001 <0·0001 <0·0001 <0·0001
Ethnicity
White 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Mixed or Other 1·9 (0·7–5·0) 1·9 (0·7–5·2) 1·9 (0·7–5·0) 2·1 (0·7–6·2) 2·6 (0·9–7·2)
Asian or Black 1·0 (0·4–2·3) 1·1 (0·5–2·7) 1·1 (0·5–2·7) 1·1 (0·5–2·7) 1·1 (0·4–2·6)
Missing 1·5 (0·5–4·3) 1·6 (0·6–4·4) 1·5 (0·5–4·3) 1·4 (0·4–4·5) 1·4 (0·4–4·7)
p value 0·58 0·54 0·57 0·53 0·35
Local-area level of deprivation
Not in most deprived quintile 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Most deprived quintile 2·0 (1·1–3·9) 2·1 (1·1–4·0) 2·1 (1·1–4·0) 2·5 (1·2–4·9) 2·2 (1·1–4·3)
Missing 1·0 (0·5–2·1) 1·1 (0·5–2·4) 1·1 (0·5–2·5) 1·2 (0·5–2·6) 1·2 (0·6–2·6)
p value 0·081 0·073 0·077 0·034 0·092
Alcohol use
Non-drinker ·· 1 (ref) 1 (ref) 1 (ref) 1 (ref)
M-SASQ score 0–2 ·· 1·3 (0·6–2·7) 1·4 (0·7–3·0) 1·2 (0·6–2·5) 1·3 (0·6–2·8)
M-SASQ score ≥3 ·· 2·0 (0·9–4·8) 1·9 (0·8–4·5) 1·9 (0·8–4·4) 2·1 (0·9–4·9)
p value ·· 0·23 0·31 0·12 0·23
Frequency of video-game play
Weekly or more ·· 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Less than weekly or none ·· 0·8 (0·5–1·4) 0·7 (0·4–1·3) 0·6 (0·4–1·1) 0·7 (0·4–1·2)
p value ·· 0·42 0·29 0·11 0·15
Impulsivity
Impulsivity score ·· ·· 1·9 (1·4–2·6) 1·7 (1·2–2·3) 1·5 (1·1–2·1)
p value ·· ·· <0·0001 <0·0001 0·0018
Perceived loneliness
Never ·· ·· ·· 1 (ref) 1 (ref)
Not often ·· ·· ·· 3·4 (0·4–27·9) 3·0 (0·4–24·7)
Sometimes ·· ·· ·· 8·9 (1·2–65·2) 6·5 (0·9–47·8)
Very much ·· ·· ·· 28·4 (3·9–210·1) 15·3 (2·0–119·6)
p value ·· ·· ·· <0·0001 0·0011
Life satisfaction
Life satisfaction score ·· ·· ·· ·· 0·9 (0·8–1·1)
p value ·· ·· ·· ·· 0·29
(Table 4 continues on next page)
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into the regression models led to substantial reductions 
in the ORs for attempting suicide. Impulsivity could 
explain in part the association between problem 
gambling and suicide attempts for some young people, 
but the association is not explained by impulsivity alone. 
In the fully adjusted model, the ORs for attempting 
suicide were still approxi mately nine times higher for 
men with problem-gambling behaviours and five times 
Model one Model two Model three Model four Model five
(Continued from previous page)
Anxiety
Anxiety score ·· ·· ·· ·· 1·2 (1·1–1·4)
p value ·· ·· ·· ·· 0·0003
Women
Gambling status
Non-problem gambling (PGSI score 0) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Low-risk gambling (PGSI score 1–2) 0·6 (0·2–1·7) 0·5 (0·2–1·5) 0·5 (0·2–1·5) 0·4 (0·1–1·4) 0·5 (0·1–1·4)
Moderate-risk gambling (PGSI score 3–7) 2·6 (0·9–7·7) 2·4 (0·8–7·2) 1·6 (0·5–5·1) 1·8 (0·6–4·8) 1·8 (0·7–4·7)
Problem gambling (PGSI score ≥8) 7·8 (3·7–16·3) 7·2 (3·4–15·2) 3·5 (1·6–7·6) 4·9 (2·0–11·9) 4·9 (2·0–12·0)
p value <0·0001 <0·0001 0·0051 0·0013 0·0020
Ethnicity
White 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Mixed or Other 3·7 (1·7–8·5) 4·1 (1·8–9·2) 4·4 (19–10·3) 5·6 (2·4–13·0) 6·0 (2·5–14·2)
Asian or Black 0·7 (0·2–2·0) 0·8 (0·3–2·3) 0·6 (0·2–2·0) 0·5 (0·1–1·9) 0·5 (0·2–2·0)
Missing 0·7 (0·2–2·1) 0·8 (0·3–2·2) 0·8 (0·3–2·5) 1·1 (0·3–3·6) 1·0 (0·3–3·5)
p value 0·0097 0·0064 0·0053 0·0007 0·0006
Local-area level of deprivation
Not in most deprived quintile 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Most deprived quintile 1·3 (0·8–2·2) 1·2 (0·7–2·0) 1·1 (0·6–1·8) 1·1 (0·6–1·9) 1·2 (0·7–2·0)
Missing 0·3 (0·1–1·5) 0·3 (0·1–1·4) 0·3 (0·1–1·4) 0·4 (0·1–1·8) 0·4 (0·1–1·9)
p value 0·17 0·23 0·31 0·41 0·41
Alcohol use
Non-drinker ·· 1 (ref) 1 (ref) 1 (ref) 1 (ref)
M-SASQ score 0–2 ·· 1·2 (0·7–2·1) 1·0 (0·6–1·9) 0·9 (0·5–1·6) 0·9 (0·5–1·6)
M-SASQ score ≥3 ·· 2·0 (1·0–3·8) 1·2 (0·6–2·4) 1·0 (0·5–2·6) 1·0 (0·5–2·2)
p value ·· 0·12 0·86 0·87 0·90
Frequency of video-game play
Weekly or more ·· 1 (ref) 1 (ref) 1 (ref) 1 (ref)
Less than weekly or none ·· 2·0 (1·3–3·3) 1·9 (1·2–3·1) 1·6 (1·0–2·7) 1·6 (0·9–2·7)
p value ·· 0·0038 0·010 0·065 0·078
Impulsivity
Impulsivity score ·· ·· 2·3 (1·7–3·0) 2·0 (1·5–2·6) 1·9 (1·4–2·6)
p value ·· ·· <0·0001 <0·0001 <0·0001
Perceived loneliness
Never ·· ·· ·· 1 (ref) 1 (ref)
Not often ·· ·· ·· 1·4 (0·3–5·6) 1·4 (0·3–5·9)
Sometimes ·· ·· ·· 2·3 (0·6–8·6) 2·0 (0·5–7·6)
Very much ·· ·· ·· 12·4 (3·3–46·6) 8·3 (2·0–35·1)
p value ·· ·· ·· <0·0001 <0·0001
Life satisfaction
Life satisfaction score ·· ·· ·· ·· 0·9 (0·8–1·0)
p value Life satisfaction score ·· ·· ·· ·· 0·13
Anxiety
Anxiety score ·· ·· ·· ·· 1·1 (0·9–1·2)
p value ·· ·· ·· ·· 0·29
PGSI=Problem Gambling Severity Index. M-SASQ=modified single alcohol screening questionnaire.
Table 4: Adjusted odds ratios (ORs) for attempted suicide in the past year
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higher for women with problem-gambling behaviours 
compared with those with a PGSI score of 0. These ORs 
are substantial.
This study adds to an emerging breadth of evidence 
suggesting that problem gambling might be a major and 
under-recognised risk factor for suicidality. Similar results 
are evident for adults,8 where the relationship between 
problem gambling and suicidality was attenuated but 
remained when common mental disorders, substance 
misuse, and other health behaviours were taken into 
account. These previous results provided evidence that 
problem gambling should be viewed as a risk factor 
for suicidality, and that it is plausible that the harms 
experienced from problematic gambling might lead some 
people to consider taking their own lives.
YouGov is a non-probability panel, with serious atten-
dant issues of generalisability. However, when resear ching 
young people, it has advantages in terms of sample 
coverage over probability methods; surveys using the 
postcode address file as a sample frame exclude many 
young people living in student halls of residence and 
surveys of students using sampling frames from university 
registers exclude those not in education, so results might 
not be generalisable to non-student populations. The 
YouGov panel includes both students and non-students, 
and the Emerging Adults Gambling Survey provides a 
closer estimate to national statistics of the proportion of 
young people not in education, employment, or training 
than so-called gold-standard probability surveys such as 
the Health Survey for England (appendix p 1). Both survey 
approaches appear equally likely to under-represent young 
men. The YouGov panel fails to capture fully those without 
internet access and web-enabled devices, although the 
effect of this is less on a survey of young people, because 
the digital exclusion is less pronounced than it would be 
for older age groups. An online survey might also over-
represent people who spend more time online, including 
those who engage more with online gambling.
Limitations of this study include that participants were 
recruited from a high-quality, but non-probability online 
panel, with issues of generalisability. Non-pro bability 
panel surveys tend to produce higher estimates of risk-
taking behaviours than random-probability surveys.41 For 
young people in the UK, no sample approach has perfect 
coverage; it is unclear whether household surveys 
underestimate risk-taking behaviours or non-probability 
panel surveys over estimate them. However, the problem 
gambling prevalence figures collected in the Emerging 
Adults Gambling Survey are substantially higher than the 
national estimates produced by household studies. The 
rates of suicide attempts recorded are also higher than the 
most recent available national estimates (from 2014), 
although they are broadly in keeping with expectations of 
what trends might be found when these national 
estimates are updated in 2022 (appendix p 2). For these 
reasons, we recommend using caution when reviewing 
univariate results, and these data should not be viewed as 
representing the prevalence of suicidal behaviours among 
this age group. However, analysis has shown that 
non-probability closed online panels tend to produce 
similar conclusions to probability methods when focusing 
on multivariate analyses and when exploring the 
relationship between variables,41 which was the primary 
aim of this study. This analysis of non-probability panels, 
along with our findings being commensurate with data 
from probability studies among all adults,8,37 can give 
increased confidence in our findings.
The Emerging Adults Gambling Study is an in-depth 
study of gambling behaviours. Although controls for 
personal wellbeing, impulsivity, and alcohol consumption 
were included in the model, along with broader online 
behaviours, a wider and more in-depth range of covariates 
were not included, which might have affected our results. 
Suicide attempts are relatively uncommon, and the 
number of participants reporting attempted suicide was 
relatively small for detailed analysis, although larger than 
in previous studies.8,37
Few studies have focused on suicide attempts and 
problem gambling among young people, and this is the 
first of our knowledge to be based in Great Britain. 
Because we used a non-probability sample, replication is 
required to verify the results. However, the results are 
consistent with those for adults of all ages recruited 
using probability methods, while also showing sub-
stantial effect sizes for young people.8,37
In conclusion, problem gambling could be a substantial 
risk factor for suicide attempts among both young men 
and young women. Though this association might be 
explained in part by a common aetiology such as impulsive 
or risk-taking personality type, the association persisted 
even after adjusting for these factors. It is plausible that the 
severity and multiplicity of harms to relationships, health, 
and financial security experienced by some who gamble 
might prompt them to attempt to take their own lives. 
Gambling researchers have emphasised the need to focus 
on understanding and articulating the broader range of 
harms associated with gambling and the scale and nature 
of these harms, recognising that these harms extend far 
wider than those currently identified within diagnostic 
behavioural screens.42,43 These data emphasise the harms 
associated with gambling behaviours for some people, 
providing evidence for the associations between behaviours 
and harmful outcomes—specifically between problematic 
gambling behaviours and suicidality. Further research is 
needed to understand this association in the context of the 
rapidly changing gambling environment. In the meantime, 
young men and young women with problem-gambling 
behaviours should be considered at increased risk of 
suicide attempts.
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